Fetal striatal transplants restore electrophysiological sensitivity to dopamine in the lesioned striatum of rats with experimental Huntington's disease.
Dopamine (DA), a major neurotransmitter used in the striatum, is involved in movement disorders such as Parkinson's disease and Huntington's chorea. With the loss of neurons in the striatum of patients with Huntington's disease (HD), there is an associated downregulation of DA receptors, which may alter DA-mediated responses. In the present study, DA-mediated electrophysiological depression was studied in animals with quinolinic acid (QA)-induced experimental HD. QA was directly applied to the right striatum of adult female Sprague-Dawley rats. Animals receiving QA developed ipsilateral rotation after the application of apomorphine. Fetal striatal tissue transplants grafted 1 month after lesioning attenuated apomorphine-induced rotation. Six months after lesioning, the animals were anesthetized with urethane for electrophysiological study. DA, applied directly to neurons by pressure microejection, inhibited spontaneous single-unit activity in the striatal neurons of nonlesioned, lesioned and lesioned/grafted rats. QA lesioning reduced responses to DA in the striatal neurons. The dose of DA required to inhibit striatal neuron activity in the lesioned rats was significantly increased compared to that in the nonlesioned rats. Transplantation of fetal striatal tissue restored the electrophysiological sensitivity to DA in the lesioned striatum. The dose of DA used to suppress striatal neuron activity was reduced after grafting. Immunohistostaining showed survival of gamma-aminobutyric acid neurons at the graft site. Tyrosine hydroxylase-positive terminals were found innervating the striatal grafts. In conclusion, our data demonstrate that fetal striatal transplants restore electrophysiological sensitivity to DA in the lesioned striatum of animals with experimental HD.